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(54) ACOUSTIC SIGNAL TRANSFORMATION the approximate form of the residual coefficient of a 
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(57) Abstract: 

COPYRIGHT: (C)1996,JPO 

PURPOSE: To perform encodings with small information 
by flatening efficiently the frequency characteristic of 
an input acoustic signal. 

CONSTITUTION: The spectrum characteristic of the input 
acoustic signal is calculated by executing the modified 
discrete cosine transformation of the input acoustic 
signal. On the other hand, a prediction coefficient is 
calculated from the input acoustic signal in a linear 
prediction analyzing part 17 and an approximate form of 
the spectrum characteristic of the acoustic signal is 
calculated by executing the Fourier transformation of 
the prediction coefficient in a spectrum approximate 
form calculating part 21 and a residual coefficient is 
obtained by normalizing the spectrum characteristic with 
the approximate form in a normalization part 22. A 
residual approximate form normalizing part 26 obtains a 
fine structure coefficient by normalizing the residual 
coefficient with a residual approximatic form predicted 
in a residual approximate form calculating part 23 and 
then a quantization part 25 quantizes vectorially the 
fine structure coefficient. A reverse normalizing 
circuit 31 reproduces the residual coefficient by 
deformalizing a quantized fine structure and the 
residual approximate form calculating part 23 predicts 
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7^h7 ixtn^ttiFffi 2 1 -e y - 1> *sca 

*%(D7,s<>7 V 5 A«ffi©«BK**«k. lESfbfflS 2 2 
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©®Pghs 

±§bss i ©Sffire»6tifca7 i/-A©±t3®s<&a© 
«hb £ x sas * fe Bias© 7 u — a ©±BBasfiy» * e> 

¥ifl'J U ^ a«aS«BB44 fiR-T 5» 2 ©KP&iis 

ft uTaim«js»»ftf»s!S s ©f&pniis 
©are, i:4^tr 0 

[IS#JH2] B:rai«B«©flre{b*at*5^T, ± 

bBMS 2 ©|SP!ttts Si7 b-A©±IBT'fflSHmff*t <t 

^ s ±ta«^b«s«i«£«RSittiES{b utfS£»sft 

»&5fefill-r 5 a 5 ©«!»£* ±IBiS£8US»aM>» & *© 

h5A«BK**»4fl!S6Sai^ ±13*^7 
A«B&*» 6 &7 V - A©±I3»3£«»C *W S±f37^J 

[»*«3] tt*ii2t3m©f?<t<b;<;&tc:fc^Ts ± 

§331 7 ©aPtUu 517 l/-ACWbfft»»fc 1 OXtt 
3*R-r 4«»©a*©7 U-A©±83H^£«S«»ffl^ 

a hub** i d ±ia : p«aam*a** 

[gi*Ji4] »««38att©w^b*isc*^T, ± 

I3m 2 S» tt, ±133114© 7 v—A ©±l3R£aStt» 

©7^7 h 5 Affijf^e>^-rs±H3^iM^w^ 

S7 !✓ - A©aS««©«BB4 B«fc LT*ft£pJr3 < 
<fc-5±I3jl5!5©7l'-A©±i37s^7 h7AWl:Mt 

[!«*I15] aifc8JjMia*©ft^b3&fcfc;feV^ ± 
IBm^fiE©a®$«tt> 317 l/-A©±IBIi£8US» 

jasfBom a* 7 1/ - a c * w s ±E«a&^ja c ajg $ n 

So 

[I»*J16] Ilfc»K4IB«©W*{b#8!fc*5V^ ± 

tzm.B&i&<Dmmm\ni, my u-a©±i38umm*© 
»i±a7i/-At*ij-a±^«i«s«0K©«aB-frdit 
mxm 7 ] w*ia 5xtt 6 ias©ft9fb»8sc*v> 

T> ±13^7^©±g3«lMJ^tt> ±S3$5S© 7 1/- 



[flt$JR8] 8B:*E7fBffl!©fl^fca&K:J3V^ ± 

aass 8 a»tt±iB : Fiw«»«sE©fe #>©±i3 @#:* s st7 

U-A©±l32SM{&g!l©;V<7 h7A«i®S^ ±13 
^flWRft**? <b L fc 4 >t-' s» 7 7s & ±E??^btb*© 

(i©-Sffl^i:LTa*raie9SPi*dtr. 

9 ] tmm 7 Xtt 8 «31R©WF^b*iS K*V\ 
T, ±1311 7 ®ffiffl±IE«HB£J5KI±*±IBii*ffl 7 1/- 
A©tf>77u$£*ru JH««±t*^T'X h& l 

avss 2 •> 7 Mt > ^»ctn*iif«fl«43iii 
u ^*i6f[i»<s*ft±i3a*©7v-At:s«-4 : ?ai 

[MHO] iS*il3 N 57iS9©l^-rn*CK« 
©ft^b^&lifciA-r, ±K»6©Slttt, ±H3B^« 

7V-Afttf>:/;i/©¥$«te#«>3tSl OCfSPgts 
±B3 I FK)<fi£Jl7l/-A©±g3;*^7 b 7 A«0fc>b» 5 
»U *©«»tS»*±IB^^ h7A«BBkUT±BB 
II 7 %m 1 1 IfiWi: ±13^ 7 fgfiti 

±8B«JB^dt©ttjRK:±IB 3 P*9«[felnll U -tcftUHg 

[gssRii 1 1 ] mmM. i o amon^t^mz^ 

±mm 6 ©figpgiis ±§3^ 1 1 ©a»©«iMa*© 
7i/-Art¥*&fi«*tnf"rsasi 3©isp£^ ±aa* 
1 3©a»t»fe±B»»e*© s i E Jajfifit?±i3»i 1 
a»©±fB«ff*s»*«yiibs ^©iy»*s»4±i3^-< 

7 h 5 Affile LT ±E» 7 5^14 

±8B«7«»tt±IBtt}K^rii©»S*t±B3ai 3 
g»i©±IB«JMg»© 3 l l *ffli«*aUI b^ *©5RIMfi» 

*±i3aa&^fiE©ia*t lt±i3H i 2sbsc-**4» 

[K*ffll2] ffl$3(3x 5 7iSl 1 ©lf^r3x*»KIB 
«©^b*act*t^Tx ±HBJ8 6 ©a»tt±B3?l^a 

*^ ±B$7aratt*ffl«#&#tS*ft±ffi:*'** 

\mW% 1 3 ] if *IM 3 s 5 73S 1 2 OUfftfrCB 
H©^^{b*^t*5^Ts ±ta« 7 ©©Pt(±±I3m^ 

ja©fis»c : p«)ifcK)&sasinj¥UT±iB : P«Km«^ 

1 4 ] 471S 9 ©V^rn*»C8Btt©?5 

^<bSjSt*Sl>T^ ±8B* 8 ©ap»C*Jtf S±IB»3B^- 

i^©»iis ±13 g «©ffl»tt«a«»& v±iBs^a 

[gf, ! 5l<il l 5 ] mum l ffi«©?59{b*iSt:*i^Ts 
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±e» 2 ©area, ±.%^wmmwm? u-ac« 

5tc±E*"<* h7A«]fc£ffi7-fbU *©S7-<bft3g 
■T-f Vt** **ft±Era9fbtii*»©flb©-Si: bTttift 

1 6 ] §iW<iI 1 5 ©^b»«C*»v^Ts ± 
K!$ 2 gflfliS:? u— A©±f3&?{b*^ b 5 AWJ 

fttofc^iMftRSffi^ t«s u ^©m^jftfi* 5 

±13*^ h7A«BBi:«t»j£<«6SJ:'5t:±IBJI : f{b 

1 7 ] !it*ifl 1 5 (Dffmtfimz&^X, ± 
2J=SPt(i5l7 U— A©*^b*"*» h 5 A«B&^ 

jlS©? b-A©±l37»jyt«lfci: ftSJ£&J*U * 
©i»J&£j*tiSi)U:E*'<* h5 A«0Kfc«4»jfi < J: 
d C±I3ttdMb;*^ h 5 ASBfcft 8y£ Us J £©l#©± 

t3m^^tt<£±f37'?niJS^mBt br?# amst-it 

fro 

[W#JR 1 8 ] sSaRJI 1 71S 1 7 ©umiPKEflB© 

JB^aiflHRftfliaaRWKtWttt bT±f3^TO9© 
h5A«BB&*i&» ±E*«B9©J3K»tW«* 
ttftiK*'** b 5 AWBtiE^b LT±Ea£ffi»ft 

W^bJSSK**^ ±ES51®»Uu ±BA* J &Wi 

**»i«aR««»»caaft u ±Era«»*««»©* 

««*ft*U&:P»!l*Mff UTaJB^jfflflMRfe*^ ±ffl» 
^SJfiRR ft t £ft bT±!3^W«^© 

7^h7A«B», ±E**«9©JS8SiSU*« 
» ft ±E* h 5 A WKT-IE^b bT ±Eaafi»*t 
f#Si!L3Ift^tro 

2 0 ] 11*11 1 8 Xtt 1 9 Ktt©*«F*<b3&iS 
fcfci^T* ±E«HB^««a*Jil«aRTRi«»»t:S»'r 

a josa* ±E«aB^a!i«aft *^b isx&?-<bm.m* 
mw&ttfr. ±Ba : wb«BK^sa«»ft±Ett^ : ?«i 

«ttfc Lt±Effl«ft«*«»tSElft , r S fcftt, ±13 
ffl7-fbmmtHMS(£3i-f 1* >^<v ft±EW^fbtH 
7J©fl!i©-£l5h LTttiai-aJffliJlft^tr. 

[fg*ii 2 1 ] ffi$9i imi7 ©u-rna»cK«© 

^<b#?£t£^T> ±H3^1©PiSI±s ±EA*#«i 
^ft«a»fi!l«^»fc:att U ±EJ3»»iRii8«Rft« 

- 'J 7 'J 9 TIESfb LT±EaS««&»*«aS 
ft Sir. 



[SS#JE 2 2 ] gg&?I 1 71S 1 7 ©^"f ftfrtCHBfiK© 
f^b^f^'UTs ±E»l®PStt, ±EA**»« 
^ftfWl^iH#*T LTfiUK^aitflffli**^ ±13^7' 

jnij^aT-fiiyfJii^ nfeis»7 k±e* ws^fts bT 
aas^ ft »t ^ ±eb tmw&wm&k. 
LT±Eas«»*it4«!aftdtr« 

2 3 ] 2 2E«©W^b*ifelC*^ 

±E8Us«9ftf»*fflattN ±i3iii^T'a^^fta 

i&t bT.±B3M7 )v* \z$-xx*n*um-?% 
t, ±E«^b«aB : Fffl»»ftar-f ***±e 
^F^bffl*©flb©-apfc bTtB^-r smaft^tfo 

[8S*3i 2 4 ] ffi$£ 1M2 3 ©vM*n*K83ffi© 
iSF^b#8sfc:feH"t, ±EA**Wi*ftBI«8MStt« 
fStSflft-tSifflSttx ±EA* i &WB^ft7l'— 

^©naaBtftusflMRtasft^fiTW^b^nfc^w©^ 

ft«^r * m^bTJ ffil3*50T^ 

aft#-5^i©fmt, 
2©arek, ft*&. 

[g»*H 2 6 ] BS*IR2 5E«ffla^*St*5l^-r, 

±e* i®i«tt±ES*»a»a*>6ft7 1'-AtMt 

& ±E«asft*©fl0&ft£jS"*" 4 ffi 3 SPt ft ©tr. 

2 7 ] M$£ 2 6E«©a^jeriSC*5V^■C^ 
±E»3©«Wtt. ±EH4«2»«©^* b^ A « 
®fcftlH-S»4©SJtk, ^to^i 

l/-A©±E«Sffa©«B&ft»4« 5©«BW 

tins. 

[S»*il 2 8 ] ISSIH 2 7E*©«^*»t*iV^T» 

5 ©a»tt, ±ewb-&i« t i d ft e> n s ±es 

M«K* S 3ME 7 1/ - A K £ S ±EH^aSS«MK©«BB 
tt.-ai:4)i£<*4J:'5 t±E»K^filtftau£Wt:fliiJ» 
1-SSI6©SPt* s -gin5o 
[g»ARJM 2 9 ] Bl*ii 2 8E«i©«^i£t**V^T, 
±E!B 6 ©«R| It 2> ±Ett3B-&fiK©»J»tt^ ±S3S 
M^a©^^^ b7/x«8Bft1S»ffl'Mff«t»S!lU - 

3 0 ] BS*J1 2 7 > 2 8 X(i 2 9 Elffi©«^ 

■xm^&^x, ±m^A(Dmm, ±EW£aa««i» 
e»*«>fc±E^^^ h 7 A«BB©K?Eswa*ffl*a7 
L/ _ A P^i|ij*ifil^^it>7 , ;i/rtn^ *fctt7 u— Art 
•y- >^w©¥*9fiift*tt>6as 7 ©&»fc, ±I3T i i«lflft 
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£^-£©±83*^* h7A«BK*6«HU *©« 
2. 3 » 8 SPSS ±ffifl 5 Slili±K«aK^«ffl*S 

©ISPiSfc^fro 

[!ft$£3 1 ] R#£ 3 0 8BflRffl«^#ifeK*5HT, 
±!3« 3 ©S»Hu ±E» 8 ©SJtfflSSJMSa© 71/- 

■c±b» 8 ©gut©tt*&&&&j* u ^©f y» ^si* 

±E*i* h 7 bT±l3BS 5 SPSt-** *£ 1 

1 ±E» 5 8*ltt±lB«UB£j*©tt*K 

±sa«JW6»©¥3is«s**u *©3Siws»ft±aB 

«0B-&fia®IS»i: bT±IS!£ 9S»t-*A4» 1 2 ©It 
[AMBER 3 2 ] R£g 2 7 7il 3 1 fflurftiPfcgBflR 

±1331 5 SUB * © **ii**5* * ±13* ^ b 5 ix« 
[flf $3( 3 3 ] 2 77113 1 ©^m#C8B* 

©«^*asK:*soTs ±i3« 5aittt±iaii»^a:* 

±i3ji*©7U-AcDf->7';i'J3¥t^bx ^l^tt±(- 

3 4 ] tmm 2 7 3 3 ©i^rn*>t k« 

©«^at*5l^T, ±83* 5 ©®Ktt±IB«JB^BR© 

3 5 ] g«*is 2 6 Kaoa^att^sv^T^ 

±1331 3 fflSKtt, ±BW£St£«Bt©*'** b 7 i>« 

5* «y * «£ 5 m££ftfe±§3^ifliJ^$l£Se« U iti 
6 ff5»|5g*<£in»1- 4 - i: t J: t) V - A©±t3TS£ 
3^«R©«Jfcft»S»5©8IBft$tr. 

[ Sitsfclpt 3 6 ] m#m 2 5 Xl± 3 5 |3««D«^ffi t 
*WT\ ±IB§llf«l3*^5±I3H^SWJJis ft 

3 7 ] 8R$ffi 2 5 Xtt 3 5 BBtt©«^£iSC 

i©7 v-Aiz^its^HHWJt, ^«^e»^e> 



3 8 ] fflt^lR 2 5 71S 3 7 ©fijftfric §3U© 
«-5£8fc*^Ts ±tB»2gfflttt» A**ilfc!S2tt 
?4b-f >x * * * fc&ftT-fb l/T±K*Wi^©J3«» 
ttffi©tt»&tiWRSS£r S ±aBffltt»Wtt©tt 

jBW«t«x3v^T±8Bja««»tt©*i«B* J ^Ae»n&± 

3 9 ] m&m 3 8 ei©a*§;6?££*5^"t> 
±8B» 2 areou * ntz±mm 2 >x y ? * ?> 

±IBP«R ! l*S©«BBti!«i:l/T±83*Wfi^©fi0B : p- 
aKBR*S£ U ±iBf?££ftfcM^.«fr *>±SB 
*fffi^©ra*«»tt©«HKft*»s ±ffi» 1SBST?» 

fc±Kii^as«ftt±fi3 i &«{i^©ffla»»ttffl«0B 

ias«« 4 0 ] m&b 3 9 iB«©a^*at*iv^"Cx 
±aa«»»4*ttffl«BK**«> ; 5«yiBtts ±e«ji& : f«!I« 

«fc±8BJS«»«tt©*»&i: bTf#S4!!igi£#tr= 

4 1 ] jR^oi 3 8 E«©a^at*jv^, 
±8bib 2 mm, ±mw, 1 s»T» 6nfc±i3Sfflas 

^&n#P^MM©?lS®-9^i£^t'5Sn ! Si:> XtiZn 
tzWi 2 ffi7-^b^ >^ v &±IBffl««m±©«WB« 

^•£^7 -f ;i/^jara Lt±EMf«a**ff£-r stasia 

4 2 ] IS*ll 3 8 |B«©aMJ£i£C*V^T s 
±S3^ 2 ±E* 1 6 fifc±8BS^SUI 
fiMR**jR©^?W*t:»f!lU AaSftfcttFflS**- 
;b77^^'f>f -y^^ * 5 6-€-fi-€ , fi©'J^^5t:^)t&t' 
4*^-;i/7 7 ^ ^ *±f3«a»«M4©«BgflBRi: UT 

11^ *n J en©'J^ ; !^ : fcl©±l3S•^®sft^^^•^&■r 

5 ±13* 4" -^7 7 ^ ^ T-iSilE^b LT±ffiH«»«H4 
©fiBBiW^SnfcffliftttfiHaffift***^ ±8Bffl«» 
RfBB«i«fll ^ t *ft bT ±a3^^ffl^- & 

{mum 4 3 ] is*ii 3 9 xtt 4 0 iB®©m^^^i- 

4ol^T^ ±B3W5iaRi»««a*»6±KI^IBfS««^© 

4 4 ] m^m 3 8 iaR©a-^*&t *v^t» 

±E* 2 ©gl«tt±IB«iftft»tt©IWBflMRta"3V^ 
±ffi^438USW-»C±IEWl*»1«fe©«!BB*4A-CJSI« 

n t sat - 4 £ c <t 0 * nfc±ia*w« 
4 5 ] i«*ia 4 4 i3«©a^*asc*v>T, 

±B3ra«aR?i«»»*» 6 ±BH$ra«tt{g^©SEtM±iS! 
[flSifflfflfifilB&BWB] 
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[00 0 1] 

w wt ^ ft *a^bi~ * &^b# ® ^ 5 0 

a gJft©-*IBIH©KlfflK:»t!lU *© 1 7 

Tvna) ft. *ojs«*«tt©a*JBtt c^b^ 
nfcft^fb-r*^* 1 **^"^** -©^&f5*§ 

(ASPEC : Adaptive Spectral Perceptual Entro 
P y Coding ) * |.,i»<bC.fc*«We 
^{b?£ (TCWVQ : Transform Coding with Weighted Vect 
or Quantization), i/^-*-?* * ' 3* 
£ (MPEG-Audio Layer 111) *ft*ft©ft 
WCo^-Ctt, K.Brandenburg, J.Herre, J.D.Johnston 

etal • "ASPEC : Adaptive spectral entropy coding o 
f high quality music signals" , Proc. AES'91#T>' 
T Moriya, H.Suda : "An 8 Kbit/s transform coderfor 

noisy channels," Proc.ICASSP* 89, PP 196-199 SVIS 
0/lEC^iP I S-l 1 172-3H jfa* <o %VZ V ^5 . 

[0 0 0 3] ^n6©^b&-eii, «ii*aw^b* 

WtffcS-fctfSSb^. ifflfc^ ±i£©ASPEC*M 
PEG-Audio Layer III T-fct, W«a»«*»»*^<^ 
©/J*|fi*£0#IU /J«l*!©«^ 

U 7 ^ ^ fcnf tfftatttffl* i £ 

TiEa^b-ra^Ji-aTJsiaRWtto^bStt*^. 

y^;Wb*nfc*«A*IB^ttl«l«-HI«»** ffl (S 
JHIIftsiM : MD CT) 2£«fc D 

nttsawt* •« ; Hb»4i ~4 n t-*©«ssx»© 

*tt*£©*i*03i3fcSl-rtt*tt (^er-U>^7r 

&<bfc ftfc wsaafcRttfi* 'Ms e t- 



tfti), *oaa««M:ft^b*ns. £©«a«R© 

fi^bft^ V^aiR ^ HillB^Sfsaftffl? 
[0 0 0 4] 3©*iSJ:D*.WfiE*aJil«»««««® 

^tnwjatb-t, m^-m^mm^TM^o 

#u zmteww? 4 ******* 1 1 *^ <DX 
tt^-cmm i z k c ^ o t »aa»«M4©^bs n 
f . si @ ^ s . z. ommm ft k ra - 

BP*«s«»cKiftb, sai*^bffl6Tf*^bb. * 
©s^bfts-r^f ^^iEttt^^****^ 

b >x >v ^ ^ Ip i: ft «^§§^i*ffi-t S c ' # 
li, TCWVQ T-fflV'»e)^'t ( ' ,1 2)'> 
[0 00 5] •-+. 

s«i&««»«tt©iaia*«6*A < J 

o 

[0 0 0 6] ttJK^M^Uftl-oV^ttSfflk *ES 
ffl»a©W «6* (*-Att) DCT^30V^ 
TtiK.E.Rao, P.YipS^ffl. KSW "H^^bf^- 
DCTJ:*©ffll»W*" »2# ^tt) lc > & XT> 
MDCTCoV^ttIS0/IEC»HHS-lll72-3tiE^e.n 

X^l. ZVWJ&m^ «E«W^bt*5^-C, A* 
[0 0 0 7] w % . , 

•t- * ©jaaiftwttctw^^^b* nfc«a»»*f 

©SUMHRfflWB**^ *^* 0 ^7^if 

««*»?,^«iu ^^m^ft^-r^^ 2 ®^ 
j: te i ©g»r*» & nfea^ w - ^ ©±Baaa»* 
ft S f 2 ©a»-c» e. nt^mmmB^Mc bt « 



(6) 
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[0 0 0 81 ^1 (Dffl&?%fflm%toZ£&* 

(DWtZZm *) P& < *\ A*«fffi^ftRfl«iS*Stf 

ft LT * J: H. SB 2 ©IWrc* aBaawfcft £j«-f 4 K 
lis «^b»*llfltJS«Rfcii»IESfb bTII£3S2««ft 
£fiRU *ffl?l£3»a«ftJ&'6*©*'** 

[0 0 0 9] ±|Btt^fb*i£©»2g|Bfc:fe^-C, 

<bU ^©S7-fb£S|-f-i' ^yi^fcffi^bliS^W'ft!! 

*;ir < fc4 «t -5 £±13*7- fls*"** h 9 A«ff^*S 
U *©B$©±8Bl^^att^tB^«ll«a*8&fc UT 

til"*. fcStUis 117 v.-ACST-fb;*^* b^-Mgt 

U ^©i®^i§rJ&fifi* s ±fi3;^* b5AW0gi:«t>ifi< 
&4«fcol;:±I3S7-<b;*^ h7^«BB&8fe£U ^© 

[0 0 10] ±I3^<b^}*t*3i>Ts Sto-&t>H£Ka 
*J:v^ *©»^tts A^WfS^&fcM^J^flrbT 

iBJUb-f a©*W£ uvo ;i©«nB0fc^b2riS£«fcft 
lis «aa»«*t:«a#tiT«F^b*n&««e^** 

«*» e>-&j« bfc3ats«BBTfa»iES<b bra? ^- a©b 
^3a^MR*»a» l ©fi&Pit^ *©s& 1 ©s*re»& 
n&3»a«»A» & ^©wa^cHaawstt©*^* 1 -* 

[ooinii ©$pg«\ ±iBRStaa»»*»e>*7 
i/ - a t*f-r 4sa^»©«»Bft^j«-r.s!B 3 

tr. »3SHU±Mt N ±Kff£aa«»©*'** h^A 

tot 1 xttattfs«aR©»4©7i/-A©±E^^i' 

D My b- A©3aSft»ffl«HB*» 5!S 5SPfift^tr. 
[0 0 12] »2©^t*5V^TJS«»**«feffl«WK* J 4F' 



b x m tz agflre c ^ it s «£■ i: * s & 4 . ±Ea^ a 

CiilvTx ±IBSUi«B&tt, ffi9ffll*»6>i£6ftifc'f >5* 
£MS7-<b L T fc3K 7 b - A i: a*© 7 U — A 
©fflT^bTs ^h7A«i* fHftJ-nfiK L T »T * J: H . 
[0 0 1 3] ftSVMi, ±ffiaS«SJBtt» ii£©7W-- 

«BB t «JK-&fia bt »T t» «t V \> 
[0 0 14] 

iEaibbTffensaai^Rttx Ky^sK«-*^-c* 

7, a 4 >? it mw. 7 u - a i" t) ^ t is] b ^ w t an a © 
T\ s^ao^9-tt7u-AF^-effliaA s Si>o CI© 
ftW-Ctt, hu7 u-A©a2»»©lfiB*fcH:-t©«BK 

tS7v-AofflKftfflv^?saft«©5i:*K*«f » 
feTffift^nfcJWfflfliiSflMRfca^b-rs&toitsi^^ 

0 4©T-Mli5T'§ 4o 
[0 0 15] 

imn&w] @3tc ©»wc i 4 w^b*a*affl bfc 
1 0 fca^fb^riiftaffl bfe«^s§ 5 0 k ft5* 

Hfififtft*:**^ *ffl*?Si: bT ttffj*«ifc© 2o*s 
[0 0 1 6] (a) 

»1WtsS»»**ffl^^ b5A«HB"CIEa{bbTaS« 

(b) mB^mimr*®mt!ft5>M7 -f cin km* 

[0 0 17] ±ffi**(a) IC*3V>T> A*«^©^^^ 
b 5 AWK*»4*8ti: bT*© 3 o©#ifoa*%*. 6ft 

(c) ±J£©»^**6ffl bTs A^fg^OfiBK^iWff** 

(d) Hl"PBWat&J:-5Cx X^fi^S^bTff fcJl 

isasisaijifiHfcsajK©^^ aw bs *ft-?-ft©»«© 

[0 0 18] (e) Aa«^*«ttbT»fcJH*ft1iS*« 
RCttWiatMStftbTWfclRflSfiR*®^©*^^ 



(7) 
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5. ^ffi(c) t(e) tttfe©*Sfcifr3^"0*5. raUiE© 

.tot, A^fs^oaiaasfiHift^a 

<b"f S «fc -5 1 flM*f 517 -< ;i/£©-f » W*JfcSF (IS 
jftftfirtt) ftabT*s'X SEoTMJT'KSiffl^'^ 
r- 5 AttJfcHu A*>{f-f ©J*'** r 7 A «BBt*fJ® bT 

I'j.Buim «aK7*88fiaK ft 7 - u x $a l t 

mbtiZZ'*.? b7Ajlilt A^ft^©*'^ r^A 
«Bfc©ifi»i:&^"C^S. 
[0 0 19] d0$SHll±±ta&i£(a) fc(c),(d),(e) © 
£©ffi»£fc-&ftffi"3T*J:^U ©#ftffio 

W(n)= sin {7r(n+0.5)/(2N)} 

#1©— ffiT*£SN&©MD CT(Modified Discrete Cos 
ine Transform :SEBMt«3 It >3£}&) SB 1 6T?£JK<I 
l&n-y-'f >£ft£ftTJSI«»««»« (JS«»llll±©* 

ifcMMlrSfU Pftffl'f w«»ao.-. ap* s *#>e>tiSo 
^©^Hffiftao,-, apftjft^bfflS 1 8tm«LSP 

&6Wik;<!5>^-£{;:gj&b-C*>£>S7- 

[0 0 2 1] tfrE^ffllftSao,-, ap©*^* h^A«t 
Btf*'** ^AWBff|fg|5 2 lt*»e>n5. IH4B 

^> 7 AM^SSl: {is 5 A t ^1" J; -5 

P + 1 ffl©*7-<b^«« (a;^*-*) ©f& 
fc s (4xN-P-l)ffl©0 fto^elfT^fcS^ 4 xN©1t> 

r;u3R5>j ft ««? - u (moras? - u xassi 

FFT) U Mt-?CD2 XN&©^9— h^Aft 

bTf#£ftfcNj&©;*^ r-^AiHSfciU ^h7A 
Wfc©$2&ftilbTl>So fcS^fci:|§]5 BtgVf 
P + 1 MI©aT-<b7'«i« (a-*5*-*0 ©fft£(2x 
N-P-l)ffl©0fto&tffeJ|;* 2 xN©-tt>7Ml/S5UftF 

Aftltff-TSo 0Slfr5>^ioTiSlffl^^h7 
AfcB&CiSSSHu i = N - 1 JiW? (ii + l#Iifi# 

(±s N- l#g©^9 r7A©¥#fitfti:-3T 
f#S 0 jE£Wb«2 2fct;i©J;<5fcbT»e>*ifc*'** h 
7A$tffcT\ MDCTSB1 6A 5 e>©^^^ h^AMlft 
fcflJfctl->:7;^fcfcl!l^TIE«<bU H4 Ct^-TJ: 
3fciB7U-AF©gMS««B(F)ft»a. tSU fiJ$ 
© «t -5 C 17-{tfiita ft 7 - 'J xffift bT mm <b 



N-y-V^l/fflA^SJUftWlttiU ^©2xNfflCD-y->r 
;i/©3B8Jfcfifc£fc-ei£&£tt (LOT : Lapped Ortho 
gonal Transform) 9BMm7 A iff So :©LOT 

So LOTHo^Tli^J^.«iH.S.Malvar, "Signal Proc 
essing with Lapped Transform, " ArtechHousetiE^ 

w<n)ttsc( i )?»fc3ns*©&^*©*Mift«n?<fe 

?K z:©HS£0!lT-t)C:nftffl^So 
[0 0 2 0] 

(1) 

VL&.)EMtM2 2fcfcMD CTgPl 6<Dtitfj£Z'«-t> 

A«»gtw»2 i©aa h7Aw^a) ft 

Tt)ffl3t±s A«BEttSR»2 1 i±:*^ h7 

AftBfcfttttfrf St©*:"* - *. 
[0 0 2 2] f£*t*V^"Ctt±iEkU:R*E4*iS"C#fc 

-«Hcs*fi* (tct^it, was®*) ©«£«» 

4 C b fe «fc o t tf y ^E^te if © tMftlft* t * 
2£ffihft^T'V>So ^ClT-Cffl^T'iis il^XfcfcSJffi 

©7 v-Acasflittip&^aiufcs^ v-A©aa» 

»E(F)©ISHBEr(F) T-s S7U-A©SU6«»B(F)ftiE 
«{b LT«m«Jfi«ft4» > *©«IBI«f3SflMRft«^b 

-rso cciofiffii-ettiEaftcj: D»e>jx&«awta« 
M-ea^bfia^Ta&D^ ^-^^ h5AWKW»»2 
»&nfcas^a*wBER(F) i:ftffi*i+»a5 2 4t-#m 

N (^^b^WT'S-T) ftf#Tfi7-{bgB2 5^W*&-r 
S 0 c©fi#f'tJj-«»K*!BfBI»tJfi-rci 
3©Hfifi{?iJT-{±, H*fttt«*C 0 .6i3a©JE»ft^* 
ag-fSo Cffl{fe©flii!®flilJfP^}ii:bT, xA^^-2f— 
5*-f ^"^T-fflU 6 tit V SJBSteT^l/fc <t T*K)fe 

ft-y-vr^rittfcEJftSNR (ffi-9W3ffiSJt) ft^w 

j»{b UT«#^B-«»2:»^i3* SS&fc if 4> So 

c ©*iSTtt> A^ft^ft^ff bxt# enfcffliWRWtt 

tsffi/h©SNRft, Mtf;u:i-3tv^*>^i 
ftifje-rs^kctoTttK-rs. ^©sNR* s &it> 

t*3(t Sflig^^UCK^tOUTii I S 0/ I E Ctl 
i^fi I S- 1 1 172-3 \Z m.^ h tit ^ S 0 

[0023] jBHbg(52 2*>e>©a7v-AF©aa» 

ISR(F ) ft®H^^m^lt«ca5 2 3 *> 6 ©3SS«tt«a5T? 

sa-aTiEffift bTawmffi3i«*ftff a ^ t * s shm^je 

aftfi8 2 6T'^nSo *©3R7U-A©'«MllM»ig«» 



(8) 



#1^08-044399 



l±^7-IEJHb» 2 7 ?*©««©¥$» 
O^fi©***?* SIESMbtf 4 >g(F)T«i"- * 
Ct OESMbStU JE^b0«««(F) = (xi,-,x 

©»©m«<b<™ >g(F)ttis»jEafbss3 i t-^ieni 

[0 0 2 4] *3Hb» 2 5 T H:iEa<bflMOI«^««a(F) 

x k i=xiM+k> 
w k i=wiM+k> 

BP^, j=iM+k©B8«#ft*. fc^ L > k=0,l,-,M 
-1-CfeD, i=0,l,-.(N/M)-n?fe6. N=16, M- 

4 ©tB-&©5£( 2W>f>-V -^T-IE^bW«3t 

^ Xj (j=i ) ... > N)^?iia5y-r?>®^©H^ | JH , J t ^® 11 



i4SiEa{bj^ffl®^j(j=l."-'"^ tt * w,:, ' fliiBlw j 

(j=i,...,ii)ffl»5«ft» -*n*nRiu«t^t»:©J;-3CN 

/Mffl-f o©MP©'J^'J^ 'J - 7bT?I» 

**. Bpt,*n j pn©««©k*@© ; J x * !?u ® i#@G) 

[0 0 2 5] 

(2) 

HUI(iii)©i*B©E*©tt* 
ci(m) kbfckt©^ b;ba^<b©»©a*f**ffi« 

RHd k (m) li&sS; 



dk(m)=2 Cw k i {xki-ci(m)} } 2 



(3) 



x«£ft> ztti = o*>e>(N/H)-i *Tf©unJ¥*^i/ 
[0026] EJ7ii±i£©-f y^-y-^sa*^*^ 

>y Y ;i,S^b£*Tofi?lbg&2 5 ©«&****. £©SI 

£#03 ut k#a©'h*5Ux k i ^^©a^b^ies 
khhi-s. x*attDi»2i«*xjfca*w-»«»*j (0=1. 

••• N) |4^yj>-iJ-^92 5AT-^(2)©<to^SSa 
5l/*n, k#ll©'WJx k i , wki #*n*ft«*»2 
5 B&tf 23118 2 5 EC-**. 6*14. ft*«2 5C#6> 

MRbfe^* h;wC(«)©S*»3«Jci(i«) t«woi*sfi«» 
/j^jijxki fc©Stf*a»2 5BTJ#«>e>i'U *©£# 

2J6S2 5 d-c 2 issns. a»ftw«R**ai 

w kj tt2»S2 5ET?2ll6^nx ^©Hi*^ 238*2 5 
D©tB*^©rt ; ffi* s ^S+Sa52 5FT-*to^^ *© 
|*]Si«d k i tf«/Jxttt*^ WUC(m k ) *^M2 5 C 
* 4 - kfSii^Wa!*® 5 2 5 QTf fTfctU 

^©d k i *Sxl/jNh^S^^ b^(mk) ftTnt'f 
yUk#|i!±l£n6o 

[0 027] roi^tbt, ttT-{b^2 5-ca^bc 

J:D»e>nfcMffl©^ h;UC(ml),C(m2) ) -,C(m M )*fll 
Blrt- 4 Sft 3R9"JTf ft * ffi^b>J«C(m)l±, S£IE£<b» 

3 lT-S(2)lC^^T7t©E5'JHM^A^e>n-Cffl^b , wro ^ ±fl , tlWHl 

E p»(F) = /(?i(F-l)E(F-l) + ie2(F-l)E(F-2)+- + ^4(F-l) E ^ 4 > 



iiba«ii»"^ -new -TESibB 
2 7■e»&IEa^by^ , >E(F)tli»u Htsuaa 
J&ttJWS 2 3*6 ©g^fiHWfcbW * nT *^ b « 

momqp) *»S4*n5. *©a^b«a»«©*»& 
#aa«B&tt*ffl 2 3 c * t> e»ns . 
[oo28] 38aawew»» 2 3 <Dmm*m 8 *#w 
tTKHB-ra- -©0'K-i^ aa«B&iE8Mb»2 e^A 
*s^3B7 u-AF©aMm^E(F)c»u ssawe 

8t*»2 3#ffl7 1/-AF- lffl«a«»B(F-l)*«-* 
-C^Ufc^iH'«/3l(F-l)~^4(F-l)^^^^ b 

f-aiWER(J) TfiE^b-ra»&Tf**- JASW^st 
ias 2 3 axm&im 3 7 1±, c ©we » 4 o©«a«» 

tt3ttfcl7W-A«JE3!3 5i~3 54^ *n*n© 
SaS©tU* E !~E 4 JCT«^/5 1-/34***'*' 
jfS3 6i~3 6 4 fcs it©«»S«®«l6t4*>^ 

(F) (Nt)->^) 4:U"Cm*-r4»«S3 4J:*»618 

3 5 4 |±^tl6©l±l^Ei(F)~E 4 (F)i:bTii*©7V- 
A ( F -l)~(F-4)CfllJ£bfca2^^ b7«(F-l) 

«I7V-A(F-1) T'^^nfe«/?l(F-l)~^4(F-l)* s 
ig^ntV^. ft^T, S71/-A©in«83 4©ai 
*ER"(F)tt«Si 



[0 0 2 9] 111 8 (DWrtlt, Dn%-%5 3 4 ©iitfj E R tt^ 

acj& b-c««Min»ffls 3 8 ti-t 

8 ioJf-r 2>©(iJjnlf§s 3 4 ©tts^a k bt» 6>n 



I2JjD«t^l±5 OgSkSft*. 3 8©!di^ 

Er' tt ! 8>KCJ6t'CiEa<b»3 9T?17l/-A (N^) 
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^ , < ry - # i c a; a j: $ c 13Mb tt 

.&) Er(F) ftft*. 

[0030] c©»tLT»e>n*S£*«F) 

WAtfH4DlC*-rJ:-5t> IE*Hbffl2 2*60814 c 

t#m?to^ wrn^ft^fbTi^a. -fits 3T— v-*-f 

■5 -» 2 7 , tt*<b» 2 5 T-JfiJM* 

*u *n-eniE^b^^>g(F)i:s^b/jM^^^^ 
cwtfaaiESMbWs i c-**.e>n*. a»iE»{b»3 i t- 

fet, ff£»3 1AT?Bu B3Kb'h*5tl"<* WHU^ftW 
£$J LT«^bIES<b«ffl*t»flWF)ft#tf>. * n 
CE^b^-f >g(F)£Htff «^fb«*BI«®«*feS 

m«^e r (f) saurr a - kc -t 5 «*<bas««R 

a l 4 I : i = -g. - (g-D • 
t«3£U a©(iti:bt^Jxtia=0.5*^^?)tvao 

«fc 5 , 3SS«®tt»W 2 3 T-©SSM}»2©7'«^*^ 
a©£W*-S-t#T*£ao &©feftl 2V>7)l>&±. 

[0033] m.mWLftAfr&fzft'Cftbnti^'* v ? 
4 o e>na. ^aw»»tt»«4 o iawk^ 

g|5 3 7^©A±/E 0 (F) fca®S3 5i ~3 5 4 ©ffi*>Ei 
=E(F-1) ~E4=E(F-4) ftiEOJ.-Sfc*"** 
b5AlM^o(F) t»-r4ftl»B3 4 0m*KE" 
KSff«*i:&a*$fc*Mft*£l(F)~/34(F)ft^ 
flifcfcjfc-rao *©ffc ®5S$:3 5l~3 5 4(;^ ! ^•*-^'»< 
Tl^a*^ h7A*!BEo~E3^^M«?))iU\ 
MffSftfc*'** b7Aia^E 1 ~E4i:bT, , J^bs 1 7 

ri.j =Ei • Ej 

[0 0 3 6] 
[«2] 



£ffi2 3©*^* h7AlE(@iM(»3 2C-^A6>H5. 
^[0031] ^ft^ AiHBtt JUS 3 2 tts iaiESfls 
S3 lfreoS^^nfea^baSftBMlq^) ©Nffi© 
yy7)\,<DX*t> b^ACiSSftltWI"*. -£©!+»£ 

ftfcNfla©*'** b^AiHitiwu 

3 3T-JH«^ll^* s fi^^*^' tS7l/ "" AF ' 7)S ^ 
«^«8«q(F) ©lfi«®*0& BP*«M«««#«F)* 

3 2-ei±> mm&ftm^) <d&v>7>m 

R q (F) fflfttf>7;i/©2iltfteiotfJ©:7l/--MF-l) 

©as«aKRq(F-i ) ©»*&* s ? > r;u© 2 fSffi t ©w 
»©**ii**atts H#3~9irx7>es-ts 

«©JBtti:b"t, =£8, ^=>^S8. ffi 

■&©*»«! i: bt £is g ft 1 U±© : F ftft«>fcSE» 1 1" 
Sfcs iBIW»ftW*tf«* 
[0 0 3 2] 

mil 

-1, 0, 1, —, (S-D. 6 

^tL5io»S3 4©t±i^ (^aaaawK) e k " tar3^ 

ffijfcfcBMfca^V-MF+l) ©aa»RE(F+l)C 
[0 0 3 4] ^S««»it?i~/?4ttWT©«t^ Cbt*«> 

ac^tfT-tSo Ei8T(4?'awii4<}ji:^^-c^a 

iCTtt-«Mb©fci&tQ*J:-ra. Qftl^Q^ 
Q*»S1-*fflK©»»i:U qSlt*lt^I« 
©fSftySq i:-TSc 3R»»3 6i~3 6 8 (Q=4) C» 

-ra^MWR ft/9i~^Qfcu qS 

~3 5Q©aWJ*El , E 2 , Eq i:U 

*B8»»*a*ffl3 3©m*-cft*^^ h^AWJ© 
«ft%$u (?a7w-A©aa**«®»»i E(F)ft-<^ 
b;i/E 0 t-m-r. -®n^ «5t(4)T?*«)«>naffls:*a 

v^»<cii:CJ:^Tin!(S3 4©a*EB ©E 0 C» 

-ragasm^ (T'ioms) s^aaffefit^ 1 ~ 

[0 0 3 5] 

(4) 



(10) 



?fga i F08-044399 





01 




r O. 1 




02 








Pq _ 




r O. 0 

\ — — 1 



^ h5Atwf*i£4 7b-Ajifig;T-j3|ii5;:h&<x i 7 

©ftQtt 1 JiLtffi*©*T? J:V>. 

[0037] ^ ©#(3, b 8 ©asuw&tt *» 2 3 
r(f)«, *©»a©gjs»»)&» 6«i*#n&as«BBEE 

(F ) T-iEMb snSftS), *©IE»fb £ ti&tftlWHllitft 
»ttaa»»B(F) J: 5 fclJ^catfbtf'JJfcV^ffl&fc© 

*f LffiB8»*#&*« 3 3 TftSaKSSBSft***^"*? 
^Ltblt^tf h 5 A«HBE(F)3b>e) : Pfflb&KSISBBE 
r(F) -eauS«»B(F)&IESfb-j-40-T?N SSflHWUF) 

[0 0 3 8] 111 3 t3*Hv£ > 1 0 frfelBJB^aH* 

$n5. ®-^Sg5 0t*JV>t(i'f >7*v^^lp, ig» Im 

e>jEa<b«j(iii«ijfiflk»#ii^*nx smctf* >n£» 

5 2TA*$nfc-f >^<v^^lG* i ?>IE*l<by'f >* s f? 
££n, ^9HffiiE£fb«5 3TffiJlB?f££ftfeIESfli 
fiM^SWBHPfiaBS^SftfclE^^ J: i>ii!IE 

ttx 8ffi8!IESMb»5 4T\ 3Sa«8B»t»SlJ5 5 4»6»© 

s^wker *5^»^ti"CiseiE^b^n^ 8£ffiftui(F) 
3 n s o c * n&as»«B(F )cDflBB*«a 
aswBtmtffi 5 5 T-fs^tis 1 0 ©a£t»gti -*» 23 1 

|p]b^vST'st*^ns. 

[0 0 3 9] — ^ USE. • b ^ i*«0fclt*ffl 5 6 

T* A* $ ftfc -f >x s; * ^ Ip *» feSJB^aifRRao^ a P 

#b££*u Mt*©»i^»j«»a»e>x ^sioo 

h 5 AWBKitlf » 2 1 tmbfi&t-Z^Z 1-^A 

lapsus 7T?am«BBisuEa<ba5 5 4#e>©ii£«a 
«fiai(F)t« L-c»»*nTia>iEa<bdn, jssskw* 

JS1MD CT»5 8-CN*©i8»3!lS©«»3-y--f 



nx 2 N-y- > ?>©n?Miw«flre ®lot iausfii 7 u 

-Afcnf-fc) d©0$HH8H*(S5tt&»» 

5 9f7 1 )T?»t>*n4JBtt© 

*>#S5 6 lT?££2xNtf>:/;i>©ffiL0TJflfflfflS7 

fc#s^KiinW;*fu f&e>nfcNtf u-a 

[0 0 4 0] ±SEC*5l^TP, N, MOfcffitk P = 6 

owau n=5 12, m=6 4eflE*iat3asta^ 
hse^t-«\ h 6 xmm ufcas«8&«*©-f 'J 

h^«^b©K©»»*3W©£ffl»M©ttfck 

N/MWfi^M^-Cfe^*)©^ LTSttlWL&A^ M©fl6 

b *> n /m #»» & s * $ (3 s^-t a iWtt 

[0 0 4 1] SSmHW 2 3, 5 5 t bT<±0 9 13 

HjR**ii»»3 3fflffi**¥lSlt!ffil5 4 1 T«»Ji« 1 
0 7 U-Al3^fcS^±a : £:M)S-r-2>1t>7';^i3|+» 

S«Efifc#ftttHiU *©i«aEfiR^*«iH»a#a*©Hi 

*a>6«»S4 2-ea§i*» »€.nfcaE»^©*fciSffi 

S3 5i ^tt«&U iOHS 3 4©a*Ci0lMB4 3T-P1 
t 3 FJStHWB4 l©a*feJnAT4iJ:V^. SD»§§3 4® 
ttJ7aE K " tfKS|[S4 2©ii57jE 0 (3^S^<j£T< <t"5 
l3T*iPiHMSi/?i ~/?Q S:^tSo 31©«to*^iiJH^ 
/?!-/? q(±, fflafcEWtS(4X (5)t3d:t)^-rS 
ih^T'tSo L*»bBI9©«fiRCJ:nttx ^fflJ)^i3-o 

v^T©^^I?]■r•^>fc4^)^ffl|]©B6** s «t t> fii±-ra. 

[0 0 4 2] HtlSll 0C^rJ:^tia9if©«IHS4 

2©tH*©7 b-Art©^1t>y;i/© 2^© 3 F*9fiS©¥ 

^4ix o*»>«ipffla*fi«tftai»4 i 4T?w-»u -© 

ffiVflUI-?»ffS4 2©ffi**BIJia4 5C*^T«04 

ihl3«tt)jE^bbT^ill4 3 FtIftbfc^^^ h^Am 
^E 0 ftSffilft3 5i ^(W&U in»S3 4©|±57jEr m 
4 5 ©i±i7J 13 fc -S^ < -ScT S «t O I3^i( 4 ), 
(5){3iDW«/?l ~/?Q ft«J£U 1D»S3 4© 
a* tfifittitifflS 4 4 ©tftfj-Cfc aflMWBSfeSUMB 4 

6 x-mn LxmEWc ^ -t©a»iE«MbHi**iD»»4 

3^flMebT«S«BBft»EE(F) fc«U 1211 

0 © X *> H 8 i3^> l/fcfltJSRC* tt 5 ^81 

[0 0 4 3] 
[«3] 
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£133 l\Z-*5-jL*>tlh7>'*.>7 b7Affi»fc©^7-#IE*S'fb 
£ftT^-5CDT\ 3S( 5 )©2Eia» 1 JH*©*WI5* 
r l,l» r 2,2> •••iiSl^^b^'X Sferi ) j=rj j ii: 
ftk £(6)4'fflfi 1 yUtt?:/ , J WfflSifflTfx £©^*I 
5UiLevinson-Durbin 7)^ U X AT-i^tP < £ 2: # 
T-£3„ 08W9t-lt QxQfiOfflnffiftft 

tmb&<T{±&££firt>ofe#, 01 lfttQffl©ffiBI 

#«>a©fc'J»&:^«J«-e-*-fr. *fc, *BIS&2fcr 
0,j(±v St(4)©«fc3K#«>T*»ftt^ T5£(7)©«k 

©fliBlfti = 0*e>nHAXC®^^n£^#* a ^ «t 
[0 0 4 4] 

r 0) j = (l/S)2Ei • E i+j (7) 

2l±i = 0 ^^nMAX^^O^WSI^Tfe 
Stt¥$fb©fc«>©J£8n!«fe!)% S^QT'$>5o nMAX© 
fifi(i, S-lTfcAl^U (S-j-1) T'&ftl^. Le 
vinson-Durbin ?))/-3VXl±<DWWXZ'2\.\X\&> v mP 

«a*aas©a«!j ^B3tt«, ^--Att) ^ibm 

[0 0 4 5] 010 fcfcOTx jgfittmtf 4 4 TfgiWn 

aft*»sft d tlx &y>7)\'<Dmttm. ©^fflftjsv^ 

T*».«fctV, B 8X1*9 fcfctta^ftflMRiSi ~/?Q ©ft 
»fc«3WE, fflBMRBcri,jftT5£(8)©J:^t:tt»-i-*- 

ri.j = (l/S)ZE n +i • E n+i+ j (8) 

6, Stt¥lS<b©fc«>©jeR"Cfe!^ S^QT'&So n 
MAX OfltttN S-l T?fcA^U S-j-1 trfc&^o Z<D£ 
•SfcfflHftftfttHWSi:, S#QJ;!>t»+fl**^» 
^tttx ri,j=ro,ji:iEteTS» ^ffl^iSftjfctoStfll 
5t(5)fck -S(6)kig-tfi<ttT*x Levinson-Durbin 

[0 0 4 6] gtgttflSitgffi 2 3,5 5 £«P3gt£& 
^©^ilWMSjff l ~ /? Q ft iwJ|-!ST ^l^b"CV»fcA s s 

nmssmvm 23, 5 5 © a* s * r « t Mil 
u in&ft/j^fiRtastaitc^iiiftKftiKS t. a 
v^o c©/j^«©»ffl*j*fcbTttx jaaaa«*c*v^ 

«5fllS0fc £ ft ffl ^ « c: i: * S T- & Z> o 
[0 0 4 7] J^WKStSfSfl 2 3, 5 5 fcfcl vCs 7'ill'J 



■aTttiS3&#ft£5ei/t*&^. s&» &M©a&& 
-3ttiK -?-©{?ijftiai 1 t^t. zcomit^m<kWi 

Qft4, SS«Tft3tUfc»^ SffiS3 5i~3 5 

4 ©matt, *n*n««»witf&o-c w>7)vm& 
\zi,y vrz^y*? 7pi~7P4i:^ lity^ftW^^ 

7 h-r5^7^7ni~7n 4 fclC^n-enfM&^n> IE« 
«>7 * 7 pi~ 7p4©£!±i;>3(i^ft j rft31^s 8pi~ 8 P4 
ftatTlnlH83 4^flW&*tU MMis?? 7n!~7n 4 - 
©^m^tt* ii-tn^ffS 8 ni~ 8 n4ftSI UT<IP*» 3 
4^tft3&£ft£o V*ii*JMS3 6i, 8ni, 8pi, 3 
62, 8n 2 , 8P2, — , 8 P4©&iTsi^£Sift -eft-eft 
/?l,/32./?3./?4»/?5 > /5 6 .-,/3u (i©WTttu= 1 
2) i:U *©ftX*^^ b;i/ft 
Ei, E2, E3, E 4 , -, E u fcU X^I^AllKd 
ttJHB3 2©U2jftEo fc-fafo *P»§i3 4©tB^E 
B ©E 0 {3^1"S 2SSSS#«'hi:&S : FM««0i~/8 
u «ix T'8liH^H-»gP4 0t*jv^T«©3aSE-**Sa 

(10) fc^ikCiD^ftSC^TSS. 

[0 0 4 8] rij =Ei • Ej 

[0 0 4 9] 

[»4J 



r l.l r 12 " r l. » 



2. u 



1 u. 1 



1- 1 



' u. 2 
= E = 



Pi 
02 
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(10) 



E , 



z ©«t LT nfc^SMRR/J i~/? u £*f ^> ft 
•5in^§l3 4©m^E R iBiiPWitMcebt 
^Rinif HtiESfll 1/ - A F ©SSW&Er 

(F) fc^tU «S«BKIEa{bffl5 2 6Tf3»2»«lE(F)C» 

■TSlEtff$IE^{b©fei*(w{£ffl^ft5o Z.(D£5lzmffl$&. 

bmfcjb-t&zt&, h9sl^i oomizbrnrnT-g 

& o 

[0050]H3, 8~11 <D&mT-l&, &&lW£5& 
fb»2 6£A*£ftfcS7U — AF©SUBRftB(F)fc» 
bx SbiKtBtfllCffi 2 3 fcfc^T 1 Oflu©7 U-AF- 
l©3aa«»B(F-l)ftfl!-aTjtetU&*i8«»iSi(F-l) 

~/?q(f-d (yi±/5 u ) ftfl»-3T»€>n&^8iBa2«» 
«bbbe(f) ft«oxaa«i!tE(F)ffliEaibftfTi\ *ft 

t i-a-rflMBflf JS»»ft#«>S»^ftBft9i bfc c L*» 
U g!2«BBiEa{be»2 6 HA^^ftfc3l7 U-AF© 
«^fi»B(F)C«U 3 C*JV^S7 

b-AT-T'3t«/9i(F)~/?Q(F) (Ell 1 ©H£(i/? u 
Tf»4^ WPf±T/?QT'^-r5) *asu «5t 
Ee"(F) = /?i(F)E 1 (F) + /? 2 ( f ) e 2(F) + -+/?Q( f ) e Q( f ) 



(12) 
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mmm%wz(f) zm-oxm? u-a©em^r(f)£ 
- a f ©s&g&n&iUF ) & nis® o -c ^mi%m./3 i~ /? 

VkfelThtztb, m 3 WzM&X'TTst X 5 KIESfbffll 2 2 

n» 2 3 c©^ttia8~i i©^f;h,© 
nwm w sb 2 3 & mm t £ a *k ftst t t ei s t 
L/rt§£©#M£Ei 1 2 izirito 

[0 0 5 1] Ell 2iZ#\,^T, 08h^1-SSB^H(± 
«tgp 2 3(ct)0-$Iffl^^^ h5AJHilt^3 2' 

.^piss^ji^P 3 3 1 sist^v si7 b - Aomm&m. 

E(F)41i^'^ b5Atag»i®gf5 3 2' iC-^-xt^© 

3 3* T^HiS&S&iM/r-*'^ h5A»Jf^Et 0 (F)4 
^n&^f«lt»gl54 0t3^-x.T^i)-^T-$. 

©*'n* h 7 A«JBEo(F) Cm^E&SB 3 7 (Dm 1 SSE 
fS3 5i ©^t^-^ftSo 
[0 0 5 2] *J\ ZE^bgJi 2 2 (II13#!¥S) *>e>£S^ 

im®3 2' £V£nftSft&ftflS3 3' ^7,^Yz> 
AHMfUttB 3 2£WSHftfWfl!3 3 £PM*©Afl,a& 
«Sffi«E(F)ffl^^^ h5/»«BBEt 0 (F)#*H>6 

n> *ft#*wft»tt#M4 0k:-$;L&fts. ^aaffia 

S3 4®U1*Ee" ©2SSK£* s S'.h4:fc6.fc"5fcN 08 
i: Rl» C a ( 4 K ( 5 ) t J: 0 ^WflWt/S i ~ /? 4 * 
ft***. * ©ttft/J i~/? 4 #SiW-§5 3 6 1~3 6 4 C-5 

ie»n&Roip»S3 4©t±tfj* s S7v-AF©-&/$,B 
sffijEf ( f ) t ut m e> n h o 

[0 0 5 3] ^iaai8WBIlE"(F)H:ifiSlt:*6 tT*»4D 
«CgB3 8 N IBB^b»3 9Tia8CD«^J;Eiatj8Jl*n 
U-AOaa«8KEj(F) h LTgfcSISB&IESflrfK 
2 6Wi S7l/-AF«)A*Sii»»«E(F)ftiEa^b 
U «WDH«it«»*l»S. flftMMHS^Rttia 3 tf BftW U 
fc£3fc^7-:Emffl2 7T^9-i«ESfb£*U H 

DESft;» 2 7 -cci^b^-f xoa^b-f s» **ig 

i:*^bffl5 2 STOMHb'f ^v^Im&HK^SS 0 

£«*esti5. «?fb»2 5A>6a**nfc-f > 

^-'J-T'SafifcttSt* b;i>C(i)fca»IES<bffl3 IT 
Si^UU Ilft^-f VB(F)Ti2!iEmUT»6nfcfl 
£S&£«»Rq<F) tt N SSWI^tt-ffS2 3©*'<* h7 

MB.mm*3 3 2 t4i eiiTNfflott 

fctt L J6B»«*&»» 3 3 ■CJKH»S«#&A,T?gm 
«»©«»BEo(F) fcfflfi. £©*^* b7A«Jf>E 0 (F) 



fc«H&£lS«3 7 fc*fr 531:7 U-AFCAiJftR^f 
h;i/Eo i:l/t-£*.x aiSlftS 5i~3 54tt*n*n-* 
a.&ftfc*'** b5A«JKEo~E3le9lt)a^, 

[ 0 0 5 4 ] 0 1 2 ©^»JT'(iv l/-A©98» 
»R(F)*>6i9i-i94&*J6U cn*fflV»-ca7l/-A 
©BSW&ErCF) S^ffl^EKf Jtf, H3ffla^ffi5 0 
t*i^Ttt» S7l/-AfflB^a2ff«Bq(F) 
JUii!IEa<b*85 4 C:ft^T^9— jlIESfbffi 5 3 A>e>© 

JI7 b - A ®82t&£ffift i: fcfl! ^> T #«> 4 * S *>®T 
& »> » TBUHBB&tl-JMB 5 5 i±^7 U-AO^SIft 

»i8i~i84fta^-r i/-A®as»«B(F) 

Sr-^X^nTU*l>o tot, 5£(4K (5)lCiDT-« 

«»/Si~/ff4*»^-rsci:l±t&«tl^. -€-T\ 

g§ 1 0 tl*5VNTEI 1 2 CDgU&tBBEgifflW 2 3 Srffiofc^ 

^ *t-*6raa^S5 oaiiKitiss sttts ^ 
*%m i o<nijffl?fflij^i&i+»a3 4 o -pays t/ts^ u- a 

©T-»J^/?l~yS4S:a^bbT-?©a?'fb-l' V^iv^ 
^lB&«*&U iS*»5 OTtt^A fetlfc-f yrff^ 
lB* s e>ff^Lfc^/?i~^ 4 S:(ffio-rJii7V-A©^ 

[0055] HPt.s hi 1 3 izm^m 5 o <Dvmm.mm 

g|5 5 5 S^-f «t -5 IZ S 1 0 ©^jfiMS+W-^ 4 0 

*e. J 5-^.6.nfc^7U-A©^iRiJ^ / Si~/34©fi?ib 
>^^^^lB(ia^m^t+»a5 5 5©i£fi?<bg|5 6 0 
T-Mfi?<b S iXT^ «l««y9 1 ~ (3 4* S H^ * *U 
/S,gP6 2©®WEg§6 6i~6 64tl&^*nSo ^n^© 
^SOfflHRiff i~/S4ttSffia 6 5 1~ 6 5 4©fcHfc t *ti* 

fnuf*^ *ne.iniic««ttiinffS6 iT-mmztim, 

§§« h @tRlr£IUaffffi 6 8 s iE»{bfflJ 6 9 T'M31^ 
i-U a7l/-A©SMI«BBEB(F) J: U-C«2«BKi!!iEa 
^bgp 5 4 t#il 5»ns. yiSWf^IE^bgp 5 4 l±;N9 
-MIE^bSI5 5 3*»6©a7U-A©«WM«Jt«»i:± 
laSSWKEB(F) *SU*bTS7^-A©SlSf&R«F) 

a»iEafli«5 7 (ei 3) -**e)tifcS439m 

««Eq(F) C*fU^^ h5Afi«SH|L»6 3aW6H 

^a*ji^a5 6 4&EI 1 3©*rj«r5W»i:Bia©ffla 

gP6 2tr4A-5o S£^>^ Ell 2<m£WMMttt&2 3 
tttlfc-T 4«^S©3aaS«BBSt»«5 5 tt^f JH«jRtt* 
121 2©T-aii«lt^4 0C*5W 
S^aBfliR©*? fb^ffii: LTtt, Witt^iBlftR* L 
SP^7^-^caEBiLfc»x «litt7U-A BBS^ 
^ b;ua?fb«f©Jl : fib*li , f l sPf^biSftfflv^fi 

[0056]H8~10SI>"12 ©StSmitffS 2 3 



+ 



(13) 



K©*'** h7A«HKEi ~E 4 ©*4®e«C(Bl: 

znznmmz ei ~3 e 4 ©ffi*(*a/3i ~0 
»»©¥ia*fflv^-c*iJ:^. ^©*C««^i ~/?4& 

H£Ufc»*tt. 3(4), (5)©tt»ft<T^^8»««ti- 
*®4 0ttWCife*. -©»^ «*S5 0<RJ©*HS 

-rwmmmmi® 5 5 * * ri ume i ~/?4 

ttfc^. 01 l©»6t)P«C«jR/ei ~/?i2*0^ 

1 0 0 5 7 ] 0 8 ~ 1 0 &V 1 2 ©&g*8fctt*» 2 3 

KH8t*JV^ in«t§|3 4, ISS3 52~3 5 4l 31 

»Dn»fflJ3 8^ifilS«*&U HU7b-A(F-l) ©*^ 
h 5 ADH^Ei =E(F-1 ) Kb ©^ W« F > * 

JftfeLTfeJ^. -c^isi 1 oKt.H«caffl^ 

* % - *©»^ 3i*»3 6i ^ 8pi> 8ni©m*©»* 



1KS+ 



[0 0 5 8] 03St>*8~l 2ffl*W?ttN SI 

»£«RBq(F) X«aS««8(F)*e>#«>fc*'** ^ 
AKEIF)!:^ * 3 tMfi'^ & 

(F) £*«rci^# v ^©fllWxMBB^fflfttT^ttVNtJ. 

[0 0 5 9] HI 4ttH3fcttfe*tt-CGre» 10i: * 
^g|5 0 ©£<*©*&*** U 5iMWIt»fiP 2 3 t*r 
f SSBRttH 3 C*W6«Ma©flBttC»JB-r5. fto 
t> H i 2 ©»£ i: PfllftittiEaftW 3 1 fcfcStt 6> ftt 
vio. H3SV1 2fcR&*jSU±N 0 1 4 ©!>«£ 

Er ^ #*&nfca^w(F)©*^* t 5 ***^ 

Tf * 5 « B— Sci" 3 J: 5 1* 5 «Siflt 

U ^©Pf ©m^^m^ER 5«El(F) i:bT 

wt^st-^ * * tmmmmw 5 5 -cas 

«BKiS£IE^b«S 5 €©flb©ft«©«mB:ia 

[0060] 014 ©fiififlytfcttaft^SB 1 0 ka* 

gg 5 0 ©aS«H&tt»«B 2 3 5 5 ©t?»J£ 0 1 5 



«fM¥08-044399 
g***^* b5Afi*fiit*»3 2 k, »6nfcNA© 

fc^^ h5^i5HKE(F)ftft^b-r*a^bfiB3 o ^ 

3 7 fc*>6«i)«*ntV^. «HK^»3 7ttx 012 
t*-rt)©J:KSra«^ aaES3 5i~3 54fcx ** 
§13 6i ~3 6 4 h> jra»»3 4k4»6*l«*nTV^ 

5 AW« Eqi~E q4 £ *ft*iVF»ttR/3 1 ~^ 4 
?-^bfc^£ttT'&<^ »»83 6 0 T-^V-A 

ftfp»ufctt**>iP»S3 4u-**t^u 
*bipe(f) tb-rtu^-rso Sfe, ^«8«R/30 ~^4 

(f ) © a* ^ ^ b 9 *«»p<f ) t»r 4 2 aimatf 
5 o ©aa«B&tt»« 5 5 tttte-r 

[0 0 6 1] BgflBKtWffl 5 5 ©WagB 6 0 1^ 
S£gk6 5i ~6 5 4 kft»»6 6 0 ~6 64 fcHD*»6 

7 ti>e,«fia*ixfc«»^«ffl6 2i4S^«6 0*6© 

5i ~6 5 4 *&©»*©? V-A©*^*'** ^ 

t^it&na. a*s, auwseeo -6 6 4 ttt^a 

1 0#JkI§]b«R/?0~/ 5 4* s ^^^ n " CV ' ;50 ^ 

^§§1 o©ft?<bSB3 otfcttaa^bifckbTs 

5«^bftffot*.J:V^U ^b^S^biff^T*. 
«tv^ 0 »#©*^ H7TfBiWUfcJ:-5<fc-f >*-'J- 

[00621016 ii0 15 ©SEJKSflEWft^bN 0 1 
HJBWCtt, fi^bgP3 0H*5l>-C^^b^^ 5E 

(F)t^-rs^«sm^ (ip^gi 3 4©a*> bb(f) 

feS*, m^gB3 7©t»W-3-C^Sc Ent.^ 
K«HS«*ftfcafiE« 3 5 1~ 3 5 4© A* t U"C^aB8 
» E (F) A^^^n, tt^ts aSS3 5i ~3 5 

4 e, Jtn^n 1 ~ 4 ^-Mi©f«g«Pii(F- 

l)~ER(F-4)A J Hl**nTV^S. Sfc, lf«3 0* 

eai^^nsa^b^f b7A«WBE Q (F) 

g3 4tx**ntv^. ^t. «UK^fia«3 7ttia 

i© 7 V - A (F-l )~(F-4) C * ft 4 T'«aS«BBE H (F- 



+ 

(14) 



i ) ~er( f-4 ) t m y i/ - a f a & 1 1 z> m?\\MWMWL t 

fcttJB£j£U JS7b-A©T'$M§WKE E (F) ftUtfj 
£ U - A *>tt £ «*fls«HBiS» t ft At 3 

ckct&s^u-A ©sunro&ftw % . 

[0 0 6 3] |28~1 2, 1 5St>*l 6©&Sg«Bfctt 
»fflJ2 3t*J^T» »*Jafflfflft»tt, SSBSKSAftft 

»ftffiH**-j£©¥Sfctt»fc$£teb"tt>J:^. 12 1 7 
fix mtfB8£*ttS*»&*»3 3 til®gl3 3 5 t 
©MfciMiVr 4*© J: -5 &#A&j09flS 4 7 ©PH**-*. 

i0fl»j"ettjSH«**a*» 3 3 atiitiUDtmwm 

g|5 4 7 fcXaSfU 7 AT?«<ft* (Si&Jfltt 

ft) ^e»^2/3©-y->7';u^<£4 1 'Wc:^J^«5 o«g 
fi©«©R^*IHWttfflfiMMB(F) ^ ^n«t 
S*W««a»EH(F) fcffi&©(SKflf*fiit»EL(F) K#fO 
U Jfi5KfiHtot#EH(F) £¥*S)gl5 4 7 Ba^L * 

h^AiltiC^flftjRftTs 
fif«fiE»EH(F) ft£T*©¥19fflCBS»a.TtUaU 

©J5fc#EB(F) l30l>T«±v «?£gB4 7 CCJ; DiplflffittS 

4 7 BT#fc¥^tt&Wfi«flf*EL(F)0«?ft*©^^ 

^h^Aigfit-au j e©F^T-ia«gwt^bi--5«t3 

5 IK ?Bffli6J«»ttS»4«'J>ai^©"C?9i«flJ«rt©^^ 

7 h 5 Atg*I ft -£filu d C -C tt^FSffiU K 5S461 UT U 

6 o 

[0064] 08-12 ©&£ftg«H&JH-*ffi 2 3 
Ts A**W«^©iftfflfl«J&a»©ttjl8tJiB tit*?* L 

i^fljfcRtfi -iffQ (xtt£„) ©*fift*ix-* r *w> 

S)ff«*>6WiTifflu ^©ffft^f wi/ftsvt 
v t * ^m.^m 5 o <D®,mxmmm 5 5 1 $m 

[ 0 0 6 5 ] ei 8 ~ 1 1 co^nrnmoi. 0 mzom 
s»»«wb* 6 a?E©as«H&* ^ ai-r ^ttJB^a^y 

;uH4o^T(ix ^©^©^ttft^Jirr-5fcto^7^- 
*k*»fflv^6>n4*«x dC^tl^T^ ^ffllffiftft 
k^5*-*fcaEftl/t\ ^©IfifcHItfl.Ofcjffil^ sE 

U(± 1 .OftjliitTl^ili^ &f&Jft£^to$fc«>e>ftfc<i& 

KtsflfltLfco, s&ttS'j©a^mi»ja*iSK^ 
tcvmtm (fWio:iH]o©«tv>5psa«^) ciaD«* 

4, ^©»JlftliUT^©S^* s if1-«t o c -rs 3 
[0 0 6 6] 0 3#t>' 1 4 O^JS«|©^^S 1 0 Ttt, 



if#ll¥08-044399 

WJT'«^fSPl 7T-m$T'iniJ^-W©^ MI-tfSBl 5 
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